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Team Background
Kenna Noone-Kirkpatrick is a Professor of Anthropology in the Department of Social
Science at Seminole Community College. She also is on the faculty of Psychology at the
University of Central Florida where she teaches Cross-Cultural Psychology. Her work for
the last 14 years has focused on community issues in the Maya communities in the state
of Quintana Roo, Mexico. Her Spanish is somewhere between intermediate and
advanced. Desirae Nasrallah, B.S. in microbiology and cell science, is currently a
candidate for a Masters of Public Health, in Global Health and Epidemiology from the
University of South Florida. She speaks intermediate Spanish and has worked in Latin
America on various sustainable health projects. Scott Baker is a senior undergraduate
student of Biology and Anthropology at California State University at Sacramento and
performs research on antibiotic resistant intestinal bacteria. He speaks basic Spanish.
Janelle Elliott, University of South Florida, senior undergraduate, Anthropology. She
speaks Spanish at the intermediate level.

Introduction
Costa Rica has a unique reputation in Central America. It is Central America’s oldest
democracy. It has the best educational system resulting in a nation with one of the highest
literacy rates in the Western Hemisphere. It is known for its social security system that is
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dedicated to universal health care. It is also a nation rich in natural beauty with a strong
ecotourism industry that is growing rapidly. Ecotourism is Costa Rica’s second larget
source of income after silicon chip production, (Dulude, 2000.)

Water treatment, specifically that of waste water management, is not handled well Costa
Rica. The nation has one of the worst records for waste water management in Central
America. Mora (2003) reported that Costa Rica delivers treated water to 97.4 % of its
citizens, with 76% of Costa Ricans receiving 100% potable water from their house
faucets. As good a record Costa Rica has for delivering potable water to their citizens, the
opposite is true of their record for waste water treatment. Mora (2003) study went on to
report that while 98% of the households had some sort of system to handle waste waters,
most of the systems were merely septic tanks or, in the case of 77% of its citizens, a
“septic pit” that is merely a deep hole in the ground. Nicaragua, a new and struggling
democracy with a much lower literacy rate and with a weak health delivery system,
treats 34% of its grey waters while Costa Rica treats a mere 4% of its grey waters
(Cambrano, et.al., 2003).

How is it, in a nation that historically emphasized health and education, and is currently
aggressively presenting itself for tourists as ecologically aware, have such a poor record
something as environmentally damaging as untreated waste waters? How does this lack
of treatment affect the environment and public health? What perceptions do citizens have
about the relationship between waste waters, health and the environment?
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The Monteverde Zone includes the communities of Santa Elena, Cerro Plano, Cañitas and
Monteverde. It has been very successful in marketing itself as an ecotourist area.
This has resulted in a recent rapid growth in population. Any increase in population,
regardless of individual roles as permanent resident or tourists, impact the natural
environment, puts pressures on the existing infrastructure and increases the demand for
services.

This zone reflects many of the tensions that exist in the nation, at large. Certainly, there
exists a potential of the ecotourism industry to become ecologically damaging as it
delivers employment and income to Costa Ricans, as well as adventure and knowledge to
tourists. There is diligence in providing potable water to households that is in contrast to
the lack of sound waste water management. The marketing of the Monteverde Zone as
being protective of the natural environment and eco-friendly is in conflict with the
practice of allowing waste waters to run into the streets, fields, and small streams. The
question arises as to what are the ramifications of unmonitored waste water on health. In
the Monteverde Zone, it is apparent that access to health care is universal, and the
community can be lauded for regularly monitoring the health of school aged children.
This is in contrast with the risk children face from the possible and relatively easy contact
with waste waters. Finally, in the Monteverde Zone, the investigators of this study were
also curious about consistent comments from the community of the regular treatment
with anti-parasitic medications. This also conflicts with the tacit acceptance of a source
of parasitic infection in the form of untreated waste waters.

3

Jofre (2002) suggests that as water treatment has become more “efficient” and “safe”, the
problems from transmission of “bacterial pathogens” goes down significantly, but the
role of parasites is more important. Fewtrell, et. al. (2001), in discussing the assessment
of risk for water related diseases, stated that when waste waters are treated, and
agricultural contamination from black waters are reduced, that intestinal nematodes
decrease. This seems particularly pertinent to the situation in the Monteverde Zone.

Purpose
It is the purpose of the present study to explore the perceptions of the waste water as an
issue of public health importance due to sanitation and infrastructure in the Monteverde
zone, Costa Rica, C.A.
Specific research objectives included:





Assessing the knowledge of community members about waste water
Assessing the knowledge of community members about waste water
treatment/containment in their area
Assessing the knowledge of community members about parasitic infections
Assessing the community perspective on the connection between contaminated water,
health and the environment

Methods
This study employed both qualitative and quantitative methods. These methods included
observations, collection of archival data, interviews, focus groups and surveys.
Observations of the Monteverde Zone were documented. Several of these observations
were photographed (Appendix 10). The observations were made in the downtown area of
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Santa Elena to become familiar with the mix of businesses in the area. The seat of the
municipal government of Santa Elena, the local office of AYA, as well as the local
EBAIS clinic (Social Security health clinic) were visited in order to examine specific
public records and documents. The Granaje Porcina, a local pig farm, was also visited in
order to observe their water treatment and water run-off process.

Two surveys were taken. The first survey (N=22) was given to adults who participated in
a health fair held in a small farming community close to Santa Elena (Appendix 2). The
second survey (N= 38) was given to adults working in the Santa Elena business district,
employees and clients of the Monteverde Clinic and employees of the Monteverde
Institute (Appendix 3). The data for both surveys were entered into SPSS, Version 14, for
quantitative analysis and examined for qualitative information.

A focus group of local area women was held N= 4 (Appendix 4). Five interviews were
held. Participants included local politician, private laboratory physician, and municipal
water professionals. All interviewees were people who worked in water management in
some professional capacity (Appendix 5).

Results
In the Monteverde Zone, 63.6% of participating subjects reported using anti-parasitic
medications ( e.g. Zentel, albendazole). See Appendix 6, Figure 1. Possible sources of
parasitic infections was divided into eight choices, sweat, bad weather, junk food, urine,
food, fecal matter, dirt, and not washing your hands (Appendix 6, Figure 2). Of the above
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choices, 4.2% of respondents believed sweat was a source of parasitic infection, 8.3%
believed bad weather to be a source, 16.7% reported junk food as a source, 16.7 % chose
urine, 37.5% reported food as a possible source, 50.0% chose fecal matter, 58.3% chose
dirt, and 91,7% of all respondents chose “not washing your hands” as a possible source
parasitic infections. Subjects were also asked where they learned about causes and
treatments for parasites (Appendix 6, Figure 2). Twelve point five percent reported
learning about parasites from doctors and/or clinics, 12.5% reported having learned from
multiple sources and another 12.5 % reported not knowing/not remembering where they
learned. Another 16.7% reported having taught themselves about parasites, 20.8%
learned from schools and 25% learned about parasites from “charlas”, which are
educational talks.
Approximately 97.4% of participants reported owning a septic tank (Appendix 6, Figure
3). People who understood how a septic tank functioned were more likely to service and
maintain their septic tank (Appendix 6, Figure 4). Approximately 60% of subjects report
that black water flowed into their septic tank (Appendix6, Figure 5). Also, 15.7%
reported black waters flow to a septic tank followed by a drain field, 9.8% did not know
where the black waters went, 5.9% reported black water flowed to a drain field alone,
3.9% reported the black water flowed directly outside, 2.0% reported flow into a drain
and 2.0% reported that their black water flowed directly into the street.
When asked where their grey water flows after use, 23.3% reported to a drain field,
20.0% said directly outside, 20% reported it flowed directly to the street, 13.3 % said to a
septic tank, 6.7 % to a septic tank with a drain field, 6.7 % did not know, 6.7 % said to a
drain and 3.3% reported that their grey water flowed to the river (Appendix 6, Figure 6).
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Almost all of the people surveyed (93.8%) agreed that it was a “big problem” that
businesses allowed their grey waters to flow directly into the streets (Appendix 6, Figure
7).
The subjects were asked to report their top three choices regarding maintaining personal
hygiene (Appendix 6, Figure 8). Choices included washing your hands (26.2%), “other”
hygiene practices (21.5%), being careful with water (10.8%), brushing your teeth
(10.8%), taking out the trash (10.8%), eating health food (7.7%), cleaning the house
(6.25), and cleaning the bathroom (3.1%) all of the above ( 3.1%).
All subjects were asked whether or not a waste water treatment plant was needed in the
Monteverde Zone (Appendix 6, Figure 9). Of those who answered, 90.6% thought that it
was “very important.” Other choices included, “it’s important but other issues are more
important” (6.3%) and “it’s not necessary” (3.1%).

In regards to the community’s view of how the community perceived the effect of waste
waters on the health of the community, almost all responses were similar. Some were
more articulate than others. There was a saturation of similar responses from all of the
instruments employed. The following are some selected quotes:



“Contaminated waters are the reason for infections and they infect everyone.”



“It affects us very much because now most of the houses and businesses let
everything go into the rivers and streets and it is very disagreeable. There are a
lot of problems and it also produces a lot of mosquitoes and other bugs. I believe
we are destroying the environment and it’s our fault; in the future we will have
more sickness like dengue”
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“Contaminated water is the most important problem in Monteverde because of
tourism and business. We are contaminated now and we will be more
contaminated in the future”



“[It affects] all aspects ecologically and environmentally.”

The following comes from an interview with a professional who works with water in
the Monteverde Zone:



“The grey water from behind Bar Amigos just contaminates other rivers.
Contamination is becoming a large problem. Getting out of control. No one
checks this contamination, but everyone knows it is happening. If contamination
keeps going on there won’t be any water. The area just can not take the increase
in tourism.”



“The community is suffering so that tourists can get cheap rooms.”



“The municipality needs to grow some teeth and say if businesses do not comply
[with water regulations] they will not have a business.”



“..Want businesses to comply and get a water treatment system or be forced to put
their grey waters out front (instead of behind) their businesses so that people can
choose whether or not they want to go into that establishment. Businesses
contaminate more than households.”

The following quotes come from the community. These ideas summarize the attitude in
regard to perception of parasites:



“[Waste water] contaminates the water sources, proliferation of parasites,
outbreaks of diarrhea and vomiting, and outbreaks of flies and other insects.”



“Children are the most susceptible.”



“Everyone [is susceptible] that does not have good hygiene.”
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“[Eliminate parasites] with preventive medication, washing the hands abundantly
with water and soap, before and after you go to the bathroom...”



“[Eliminate parasites by] washing food and hands before each meal.”



“[Eliminate parasites by] taking medicine.”

Conclusions
A definite contradiction occurs within the Monteverde zone concerning its treatment of
water. While the citizens receive 100% potable water, there is no organized system of
wastewater management. The purpose of this study was to explore perceptions of
wastewater as an issue of public health importance in the Monteverde zone. Two issues
were examined: how the community perceived the relationship between wastewaters and
health and whether or not the community perceived waste waters as a threat.
In an interview, a key informant advised the study group that there was an increase in
parasites within the last few years in the local creeks and rivers. Further, the informant
reported an increase in people who presented themselves with parasitic infections. The
study group also encountered many community members who reported taking antiparasitic medications, some on a regular basis. Our observations are in agreement with
Jafre’s finding in 2002, that as a community is able to deliver clean drinking water, the
amount of infectious bacteria decline, but the importance of parasitic infections rises.

In assessing the community’s knowledge about wastewaters, there was a saturation of
data, both qualitative and quantitative, that indicated that correspondents had sound basic
knowledge about how wastewaters were, and were not treated in their community. They
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almost universally agreed that it was a very important issue and posed a threat to their
community. Data also suggested that, for the most part, community had a sound basic
knowledge of the diagnostics, prevention, and treatment of parasitic infections. They are
well aware of the relationship between contaminated water, health and the environment.

What is unfortunately present is a seeming tacit agreement to accept the untreated waste
water. One question people were asked concerned how one could eliminate parasites.
Most correspondents mentioned something that was individualistic in nature. Not one
person mentioned doing something about waste waters to aid in the elimination of
parasites. The conclusion of this study is that only collected community action will solve
this problem. In order to initiate the process of building a waste water treatment plant,
the community will need to demand action from the municipality. The existence of the
Monteverde Zone, and its dependence on ecotourism, will depend on the community’s
ability to meet the demands of its rapidly growing population in a way that preserves the
health of its residents and protects the environment.

Recommendations for Future Studies
There are several possibilities for future studies. There is some evidence that a large
portion of the community regularly treat, self-treat or by doctor consultation, for parasitic
infections. In the reported statistics provided by the EBAIS Situation Analysis from 2004
and 2005, it is not clear whether parasitic infections comprise a significant cause of
morbidity. There is a discrepancy between the available data and the behavior exhibited
by the community. It would be of interest to explore the hygiene and sanitation practices
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in the individuals in the community to assess whether, or not the community apply the
knowledge they posses.

According to data collected in this study, 97.4% of people surveyed owned septic tanks.
Since such a large portion of the community use septic tanks to control black water in the
community, it would be of interest to know 1) what kind of septic system is installed in
the area, 2) if the tanks were properly installed, 3) if the tanks are properly maintained
and 4) if septic tanks in the community are a sufficient means to protect this rapidly
growing community.

There is a heated debate currently occurring about water rights in the Monteverde Zone.
Water evokes an extremely socially and politically charged argument among many
members in the community. Monteverde is already at capacity in regards to new water
connections for new residents and businesses moving into the area. The area currently
experiences frequent water service interruptions. This formerly occurred only in the dry
months, but has now begun to occur in the rainy season, as well. The issue at hand is
how to best regulate businesses, especially hotels, and the rapid growth in order to protect
the precious water sources and, therefore, the population’s health in the Monteverde
Zone.

Study Limitations
Language barriers have been a common difficulty throughout the course of the project.
With only one advanced Spanish speaker, it was a challenge to preserve the richness and
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accuracy of the data acquired. This was most evident during the focus group. More
subjects could have been recruited for interviews, survey questionnaires and focus groups
had there not been such a strong time constraint. The survey sample size was small, but
the data collected has been quite useful. The sample could have been more diverse by
including more men, business owners and hotel owners. In retrospect, during data
analysis from the survey instrument it was noted that a few questions would have useful
had they been included. Finally, the statistical software, SPSS, occasionally lost lines of
data. Frequent review of the data was necessary in order to ensure that data was correctly
represented in the analysis. Although care was taken, it is possible that some data may be
incorrectly reported due to a flaw in the software.
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Appendix 1
Informed Consent

Muy buenas tardes. Gracias por asistir a nuestra reunion. Nosotros somos alumnos de La
Universidad de Florida del Sur y del Curso de Globalizacion y Salud del Instituto
Monteverde (IMV). Estamos entrevistando y hablando con personas sobre el tema de
agua y salud. La cita esa noche durara , mas o menos, una hora. Les preguntaremos sus
opiniones sobre este tema. Su participacion es completamente voluntaria. Puede
rehursarse a contestar cualquier pregunta y terminar su participacion en cualquier
momento. La informacion de esta reunion sera utilizada para hacer una presentacion en la
comunidad, en el Instituto Monteverdey tambien, en la Universidad de Florida del Sur.
Nosotros no usaremos su nombre . Todo sera confidencial. Por favor, recuerde que no
existe riesgo alguno en relacion a su participacion en este proyecto y que usted no
recibira ningun pago por participar. Si tiene alguna pregunta, usted puede comunicarse
con la coordinadora del curso a el Instituto Monteverde, Jenny Pena (645-5053)
Con su firma ud. reconoce que esta bien participar en la reunion

Firma_______________________________________________

Fecha_______________________________________________

Testigo______________________________________________
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Appendix 2
Health Fair Survey

Codigo _______
AGUA Y SALUD
Muy Buenos dias Señor/a , yo me llamo_____________. Yo quiero darle las gracias por
su ayuda de hoy. Nosotros tenemos algunas preguntas sobre agua y salud. Sus opiniones
nos ayudaran muchisimo. Todas sus repuestas son confidenciales.
1. Ud. tiene Un tanque septico en su casa? [check answer that applies]
_________ Si
__________No
_________No se
2. Cada cuanto tiempo estan revisando su tanque para ver si esta funcionando bien?
Le voy a leer las alternativas . [seleccione todas las que apliquen.]
___mas de una vez cada año
___una vez cada año, one said it was expensive
___una vez cada dos años
___una vez cada 10 años
___nunca, one siad b/c its bad
___yo no se
___otra,
3. En su opinión, cuales son las tres cosas mas importantes para cuidar la salud en orden
de importancia. [check three and put the number in order of importance to the
respondent]
_____________lavarse las manos
_____________manejar con cuidado la basura
_____________limpiar la casa
_____________Lavar el baño
_____________cepillarse sus dientes
_____________tener cuidado con el agua
_____________otra cosa

4. Que tan importante cree usted que sea para su comunidad el tener una planta para
tratar las aguas negras y aguas grises?
Aguas grises son de la cocina y de lavadora y las aguas negras son del servicio sanitario
[Check one of the following:]
____No es necesario, one sia d b/c the water is clean.
____No tengo una opinion
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____Es importante pero otras cosas son mas importante, not a problem yet
____Muy importante

5. Hay alguien en su familia que esta tomando medicina para parasitos?
____13______si____10______no__________no se
6. Como se llama esa medicina?

7. Que pasa con el agua que sale de su casa?

a.Aguas grises ( del cocina, de la ducha, y lavadora)

b.Aguas negras (del baño y el servicio sanitario)

8. En su opinion que es necesario hacer para prevenir enfermedades?
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Appendix 3
Community Survey

Codigo__________
Lugar___________
Fecha___________
Tiempo__________
Communidad___________[De donde viva Ud.]
Cuantos anos en el communidad__________
Mujer_____Hombre_____
La Fecha de nacimiento___________
Concimientos sobre Agua, Salud, y Sanitacion

Muy Buenos Dias. Somos estudiantes del Instituto de Monteverde. Estamos estudiando el
agua aqui. Nosotros queremos darle las gracias por su ayuda. Nosotros tenemos algunas
preguntas sobre agua y salud. Sus opiniones nos ayudara muchisimo. Todas sus
repuestas son confidenciales.
1. Ud. tiene Un tanque septico en su casa? [check answer that applies]
_________ Si
_________ No
_________No se
2. Cada cuanto tiempo estan revizando su tanque para ver si esta funcionando bien?
Le voy a leer las alternativas . [check one that applies.]
___mas de una vez cada ano?
___una vez cada ano
___una vez cada dos anos
___una vez cada 10 anos
___nunca
___yo no se
___otra
3. Ud. ha tenido problemas con su tanque septico?

4. Sabe Ud. para que sirve un tanque septico?

5. Sabe ud. como funcciona?

6.. Que pasa con el agua que sale de su casa?
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a.Aguas grises ( del cocina, de la ducha, y lavadora)

b.Aguas negras (del bano y el servicio sanitario

7. Como cree Ud que una persona adquiere parasitos?
a. en la Comida
b. No lavarse los manos
c. Comida chatarra
d. Heces
e. Orines
f. Sudor
g. Suciedad (dirt)
h. Mal tiempo (bad weather)

8.. Como hacen para eliminar los parasitos?

9. Durante cuantos tiempo se trata ud. misma los parasitos sin visitar el medico?

10. Quienes estan susceptibles a adquirir parasitos?

11. Como aprenden sobre parasitos?

12. Cuales son los sintomas cuando alguien tiene parasitos?

13. Ud recoge/guarda agua?

14. Porque guarda agua?

15. Como guarda/recoge el agua?
a. Recipiente abierto
b. Recipiente con tapa
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c. otro

16. Como saca el agua del recipiente cuando la va a usar?
a. con los manos
b. con recipiente pequeno
c. otro
17. Cual ha sido el tiempo mas largo que ud. no tiene agua?

18. Muchos edificios (casa y negocios) echan los aguas grises en la calle. Que piensa
sobre eso?
1. no es una problema
2. conveniente
3. no tengo opinion
4. esta comenzando a ser una problema
5. es un gran problema
19. Por favor, Queremos conocer su opinion para saber si su communidad nescesita una
planta para tratar las aguas negras y aguas grises.
Aguas grises son de la cocina y de lavadora y las aguas negras son del servicio sanitario
[Check one of the following:]
____No es nescesario
____No tengo una opinion
____Es importante pero otras cosas son mas importante
____Muy importante

20. Como cree ud. que los aguas contaminadas afectan la salud?
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Appendix 5
Interview Topics












Explain the nature of your work with AyA
Ask about quality of water in this area.
- How is the water quality assessed?
- How often is that quality assessed?
Ask about quality/quantity of water in this area
Service interruptions? If so why.
-Explore possible patterns, time of year, location, and AyA awareness.
-How do people access water during these interruptions?
-After an interruption, how is water quality reassessed.
What kinds of microorganisms are found in the water?
How is AyA dealing with the growth of the community in this service area?
-Is the system stressed?
How does AyA handle grey waters?
What other water delivery systems exist in the Monteverde Zone?
Advice on possible research topics
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Appendix 6
Figures

Figure 1. Percentage of Respondent’s Family Members Using Anti-Parasitic
Medications in the Monteverde Zone, Costa Rica.

Percentage of Respondent's Family Members Using Parasite
Medication in the Monteverde Zone of Costa Rica

36.4
No
Yes
63.6

23

Figure 2. Beliefs About Sources of Parasitic Infection Vs. Where the Subject
Learned About Parasitic Infections

Route of Parasitic Infection Opinion vs Source of Education in the Monteverde Zone of Costa Rica

Parasitic route of infection

How did you learn about parasites?
Don't Know

Doctor/Clinic

Multiple Sources

Self-taught

School

Charlas

Total

Sweat

0.0%

0.0%

0.0%

0.0%

4.2%

0.0%

4.2%

Bad Weather

0.0%

0.0%

0.0%

4.2%

4.2%

0.0%

8.3%

Junk Food

0.0%

0.0%

0.0%

4.2%

4.2%

8.3%

16.7%

Urine

0.0%

4.2%

4.2%

0.0%

4.2%

4.2%

16.7%

Food

0.0%

4.2%

4.2%

8.3%

4.2%

16.7%

37.5%

Fecal Matter

0.0%

8.3%

4.2%

12.5%

8.3%

16.7%

50.0%

Dirt

0.0%

8.3%

12.5%

12.5%

8.3%

16.7%

58.3%

Not Washing Hands

12.5%

12.5%

12.5%

16.7%

16.7%

20.8%

91.7%

12.5%

12.5%

12.5%

16.7%

20.8%

25.0%

100.0%

24

Figure 3. Percentage of Respondents Owning a Septic Tank in the Monteverde
Zone.

Percentage of Respondents Owning a Septic Tank in the
Monteverde Zone of Costa Rica

2.6

Don't Know
Yes

97.4
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Figure 4. Septic Tank Service Frequency Vs Understanding the Function of a Septic
Tank in the Monteverde Zone, Costa Rica.
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Figure 5. Percentage of Respondent Opinions Regarding Black Water Destination in the
Monteverde Zone, C.R
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Figure 6. Percentage of Respondent Opinions Regarding Grey Water Destination in the
Monteverde Zone, C.R.
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Figure 7. Percentage of Respondent Opinions Regarding Businesses and Homes
Allowing Grey Water to Run into the Streets in the Monteverde Zone, Costa Rica.

Percentage of Respondent Opinions Regarding Businesses
and Homes Putting Grey Water into the Street

6.3%
It's beginning to be a
problem
It's a big problem

93.8%

29

Figure 8. Percent of Respondents Vs. Hygiene Practices in the Monteverde Zone, C.R.
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Figure 9. Percentage of Respondents Opinions Regarding the Need of a Waste
Water Treatment Plant in the Monteverde Zone.
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Appendix 7
Photos of waste water in the Monteverde Zone
Santa Elena, Costa
Rica
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